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CHAFTiSR I 

AUTOMATION; AM IDj.A OR AN ERA? 



Does it Seem like "only yesterday" since the end of Uorld V/ar II? 

In point of time, it has been a decade. But in technological progress, 
it has been a generation, iviethods and equipment th t were the last vrord 
in the early post-war years are already obsolete.^ 

Beginning in January of 1955, Fortune Magazine comraenced a series 
of articles on the future of America to be presented in tavelve consecutive 
issues, Mr, David Sarnoff, Chairman of the Board, Radio Corporation of 
America launched the series v/ith a presentation on "The Fabulous Future," 

In this article he said: 

This era of automation is upon us. Electronic machines will not 
only compute, remember, and file information — tasks they have already 
taken on for business offices, bunks, factories, and research labora- 
tories — but they will perform more and more routine jobs nov; handled 
by people. Production especially v;ill lean more heavily on electronics 
in the immediat years ahead, Automtic equipment will take much of 
the drudgery and spoilage our of manufacture. It will do the jobs of 
selecting, testing, checking, and handling ravr materials and finished 
products. The goods thus produced will then be stored and inventoried 
electronically,^ 

This '.vill call for a change in products in some instances and a 
change in methods of operation in most of todays business organization. 

One is inclined to immediately assume that the displacement of vrorkers 



^"How to Profit From Technical Progress," Duns Review and Modem 
Industry. January, 1956, p, 37, 

2"The Fabulous Future," Fortune, January, 1955, p, 114. 
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will result in a situation of unemployment , but Mr, Sarnoff feels that 
such is not the case. The history of .teierican eoononty^ proves tho.t changes 
mean progress and that eventually many nevr jobs vrill bo created for every 
job cancelled out,^ 

In the same issue of Fortune, information oonoorning the views of 
'A'alter P, Reuther, who was then the President of the CongrevSS of Industrial 
Organizations is as follows? 

In Reuther 's nind the guarantoed-vage plan me -cs more than insuring 
workers a full year's st lary. Indicative of his thinking is the 
change in title o his plan from '"guaranteed wagi" to guaranteed em- 
ploj.'mont," Reuther no;/ secs automation - and iho loss of jobs - as 
his chief problem, .\nd the guaranteed employment plan, ho feels, 
vrould be a way of regula ting the introduction of autormtion in the 
auto industry. Under the plan., company contributions to compensation 
funds would have to rise when men are laid offi hence managements 
inclination to invest in labor-saving machinery during business turn- 
downs might be tempered by the cost imrolved in additional unemploy- 
ment benefits. Automation would be more likely to be introduced in 
times of expanding business, with less disruption of jobs,- 

V alter Reuther was quoted by the >fashington Star as saying "ViTe 



welcome the potential benefits which automation can said should bring, but 
we oppose those who would introduce automation blindly and irresponsibly, 
v/ith no coiicem for any result except the achievement of the largest quick 
profit for themselves,"'^ 

A vivid example of the impact of automation can be shown by a 
report in Fortune , Engineers in Bendix Aviation's Detroit laboratories 
developed a mohiue to solve a specific problem--t?a3 pruJuotion of cams 
for fuel-metering systems in jet engines. The tool makes finished cans 
from blueprints in tvo days. Formerly such cams took two months to make. 



Sibid. ^Ibid,, pp. 4-7-50. 



5"ashington ’hrening Star, Hot, 17, 1955, p, A-6 



Punched tape governs the operation of the '’cam m'iohine” which follows 
specifications to v/ithin 0*001 inch* The tape is punched by an IBM 
machine that transfers information from punched cards, which themselves 
carry blueprint specifications. The card punching requires skills that 
can be taught to a high school graduate in three weeks; the metal blank 
from which the cams will be made can be adjusted by any skilled machinist.^ 



^Products Processes, F ortune , January, 1956, p* 16o* 
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AUTOMATIOIJ: '^'HAT IS IT? 

But no’.7 let us pause for a short v/hile in order to examine this 
seemingly monstrous word AUTOMATION, What is it? What does it mean? 

Hov; did it come into its present position of influential magnitude? 

To thousands of people who do not know its meaning, automation 
suggests a brand-new class of machines, different from any v/e have ever 
had before, and so superior to man himself that they may rise like 
Frankenstein’s monster to destroy all. The word alone is enough to 
provide dramatic depiotations of v/holly automatic factories where ogreish 
machines with super-brains v\rill grind out products completely void of 
human endeavor. Automation has become a kind of modern bogey man v;ith 
which to frighten people,*^ 

"Automation is a new v/ord, actually a contraction of 'automatization, ’ 
denoting both automatic operation and the establishment of an automatic 
process and set-up. In the latter sense it includes such phases of 
industrial activity as product and process redesign, the theory of 
communication and control, the design of machinery and plant layout,"*^ 

It is indeed a rare occasion for a day to pass ./ithout some 
mention of automation in our daily newspapers or our weekly and monthly 

7"Tomorrov.rs Technology: Master or Servant?" The Management Review, 
April, 1955, p, 210, 

Sjolin Diebold, Automation (Nev? York: D, Van Ilostrand Co., Inc,, 

1952), Condensed by Controllership Foundation, Inc,, t.'ew York, 1J54, p, 1, 
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magazines. One v/ould think that with such notoriety a better under-- 
standing of the v/ord would he in strong evidence* Yet, John Diebold 
tells us that exactly the opposite is happening: 

’’Automtion has been extravagantly heralded by some as the 
threshold to a new Utopia in v/hich robots and ’giant brains’ do 
all the work vfhilc human drones recline in pneumatic bliss* This 
is dangerous nonsense* At the other extreme, black pessimists 
have pictured automation as a Fifth Horseman of the Apocalypse, an 
agent of doom leaving mass unemployment and degradation of the 
human spirit in its wake. This, too, is as unrealistic as to 
think of airplanes only as ’things that may crash. 

Automation is the development of ingenious control mechanisms, 
such as the electric eye, mechanical brains, and other intricate 
electronic and radiation devices, which can disect and control the 
operations of machines* One way of defining automation is to say that 
it is a means of organizing or controlling production processes to 
achieve optimum use of all production resources — mechanical, material, 
and human* The concern of automation is ^vith the production process 
as a system, and a subsequent consideration of each element as part of 
the system* In planning for automation primary attention is directed 
toward the system, and the task of integrating the separate elements into 
the system* The whole problem of production is approached ojiev^- — even 
the product in reappraised in terms of its f sanction and the functions 
of the machines that handle it*^^ 

’’Valter S* Buckingham Jr., Associate Professor, Georgia Institute 
of Technology explains automation as a term embodied by four major 



is Automation?” Colliers, iilar. 16, 1956, p. 58. 

IOtj 

,S, Congress, Joint Cocrnittee on the tlooncinic Report 
Subcoranittee on economic Stabilization, Hearings, Automation and 
Teohno logical Change , 84th Cong., 1st Ses”s’,', il'bb, p, 8, 

^^Ibid,, p. 15. 



principles — mechanization, feedback, continuous process and rational- 
1 ? 

ization, " Prom these four principles he defines automation as any 

continuous and integrated operation of a rationalization production 

system which uses electronic or other equipment to regulate and coord- 

*1 

inate the quality and quantity of production* Lechanizution is, of 
course, the use of machines to perform v/ork* Feedback is a concept of 
control whereby the input of machines is regulated by the machines ovm 
output so that the output meets the conditions of a preset objective* 
Continuous process is the concept of business enterprise as an endless 
process and not one that can be started and stopped randomly^ the 
regulation of a constant flow of goods has become a major concern of 
management* Rationalization is the analysis of the entire process from 
raw material to finished product so that every operation can be designed 
to contribute in tho optimum of efficiency tov/ard the desired end* 

Ihr* D* J* Davis, Vice President of Manufacturing, Ford Motor Co., 
views automation at Ford as ^’the automatic handling of parts between 
progressive production processes*’* It is the result of nothing more 
than better planning, improved tooling, and the application of more 
effecient manufacturing methods which take full advantage of the progress 
made by the machine-tool and equipment industries *1^ 

Definitions pertaining to automation appear to be somev/hat parallel 
to the **dime a dozen** classification* iivoryone seems to have a slightly 
varied impression of just v/hat the term encompasses. In fact, the Society 
for Advancement of Management published an automation dictionary consisting 
of ninety-six definitions ascribed to various terms generally associated 



p. 31 



p. 32. l-^Ibid., 



pp. 53-54 
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with tho v/ord* Autoination is defined as ^’the modern-day cnginoer's 
v/ord for the state of being automatic# Cnee referred to machine tool 
applications, but has come to mean the act or method of nxaking a 
manufacturing, or processing, system partially or fully autonatic#^*^^ 

''’Walter P# PvOuther, in testifying before the Congrassicnal Hearing 
on Autoination and Technological Change, presented his idea that autornation 
v/as a technique by which whole batteries of raachines, in some oases almost 
whole factories and offices, could be operated according to predetormined 
automatic controls# The rax'/ material is automatically fed in, the machine 
automatically processes it, the product is automatically taken away, often 
to be fed automatically into still another machine that carries it auto- 
matically through a further process. 

The nature of automation can probably be characterized by three 
simple statements: First, the concept of automation is a v/elding together 

of production steps# It is viewing the process as closed and integrated 
systems# Secondly, it is incredibly complex, being easily within the 
half dozen most advanced technologies of our time# Basically it deals 
y/ith the transmission and use of information for purposes of machine 
control and optimizing production# The third point is that it has 
widespread application# It can be applied to many types of businesses 
and industries 

The term ’’automation^* according to Time first described the 
automtic transfer of auto parts from one motalvx)rking machine to the 
next. But its meaning h^s broadened as fast as its application, A 

IS*' Automation Dictionary*,* Advanced Manageme nt, July, 1955, p# 30# 

^Spearings, op. cit., p# 98# l^Hearings, op# oit#, pp# 8-9# 
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few purisbs still claim that it should he applied only to completely 
automatic machines th-.t feed back into themselves, reports of how they 
are doing, and correct themselves if necessary. But most businessmen 
lump under automation all automatic machines and processes including 
the giant tools that follow directions punched on a tape, huge computers 
that make thousands of intricate mathematical calculations in a fraction 
of a second, gauges that check fractions of a hair breadth with a tiny 
beam of light. 
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Time- Mar, 19, 1956, p. 98 
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AJJTO'IATIOM; FROH 

Automation is not a nev/ idea# In 1784 an entirely automatic, 
continuous process flour mill built, '’o human labor v/as required 
from the time the grain v»-as receiTed at the mill until it had been 
processed into finished flour. In 1801 an autome.tic loom controlled 
by punched paper cards similar to those used in modem office equipment, 
^vas exhibited. In 1833 the unglanorous process of bisquit making had 
been mechanized in the British Na'Tq/#^® Nearly three centuries ago an 
inventor in Danzig built a loom that could v'oave six -vvebs at once#^^ 
Automatic control is as old as the industrial revolution, for the 
decisive nev/ feature of "Tatt’s steam engine was its autoiaatic valve 
control j including speed control by a governor Self-regulvating 
mechanisms v/ere used by the early Dutch to keep their windmills facing 
into the wind, and by the Romans in float-control valves 

For years the railroad industiqv^ and manufacturers of signaling 
devices have thought of railroad signaling as a system of control 
engineering j and this dates back to the inception or invention of the 
track circuit as early as 1872#^^ Mr# M* A# Hollengroen, Pres ident. 
National Machine Tool Builders’ Association stated in the Joint Committee 

^^Diebold, loo ♦ ^^?vlanagsment Review, April, 1955, loo# cit# 

^^”Can Te Survive Technology?” Fortune, June, 1955, p# 107# 
^^earings, loc# cit, 
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Hearings on Automation and Technological Change "Actually, machine-tool e 
engineers do not talk about automation. They have actually been building 
automatic devices into machine tools for fifty years. The-/ naturally 
take pride in their most recent accomplishments, but they expected them. 
They do not regard automation us sovaething entirely new and unforeseen. 24 
Back in the days after the Civil ‘’ar ■".’•hen ic thos vrero first 
developed, the operator h’^d to take the -..'orirpicce in and take it cct by 



hand in order to make a e.'ngle outcide c-'t. 



jrr^t io..tho v:aa de- 



veloped or. which tr.'o or more cuts, both internal and e?rtcmal cculd be 
made idLthout removing the ircrkpicce from tlio iao.chine, rent the industry 
devised means for moving the workpiece autonr.tically froju position to 
position in the mchine. By 1920 it v,a.G possible to porfvOi-m ten to fifteen 
operations on ouch machines wibheut moving the vrork by hand, 25 

Oil refining has been on a continuous-f lo;\' or automatic basis for 
over thii'ty years, vutomutien i.mnufacturing has b.,en highly devclopod for 
SC 1.10 tine in a number of other procersing induotrios. The cortinuous- 
flow tecl'inique has beooins the standard method cf production of certain 
chemicalc, some kinds of food, paper, and for the refining of ores. The 
production of cigarettes is an almost v;holly automatic process. The dial 
system of telephone culls is an example of automaticn that has been with 



us for quite a while. The He..' York Telephone Company began installation 
of dial telephones in 132?,^® 

Sven in retailing aatomiticn has a lon.g history. Vending machines 
for selling merchandise date back for quite a nuraber of years. The future 
for automatic selling could be a tremendous development and a revolution 
in the selling pha.oe of modem business. The Washington Post and Times 



24lbid., p, 591. 



25lbid . 2 6ibid ., p, 400, 
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Herald reported that we may have soiriG pleasant surprises in our future 
as a result of automatic vending* Hobot coin-operated rostaurantsj 
cocking hot me^ln in a matter of seconds; aatumt groceries in apartment 
houses, dispensing foods presoi^sd by atomic radiation; vending store- 
fronts 'hlch vrill seirfe if vie arrive after tha regular store hours#^*^ 

All of these and man:/ more have, of course, boen associated to a 
promotional device called the push-button age, and most generally 
jokingly accepted as something to day-drooun .buut bu’e the truth of 
the laatter is that v-’c ero slov/ly but surely approaching a push-button 
existence - and I *n rot so certain that it can still be catogoriEed as 
^’slowly*’* Tith industry and its aeseciatas vitally concerned 'i;ith 
automation today and its highly promising future, hov/ oarx the homo rnad 
other elbow- rubbing’* aspects of everyday existence escape the tentacles 
of progress? 



^^^tashington Post & Times Herald, Oct* 1&, 1S51, p* 13* 
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CHAPTER IV 



AUTOMTION; OFFICE UTOPIA? 

Undoubtedly one of the most fertile fields available for the 
proponents of automtion evidences itsolf in the mass of paper, reports, 
and accounting records that not only bogs doiTti, but at times, seem! -^ly 
inactivates many large enterprises, Vith the rapid increase of clerical 
office v/orkers to a size unthought of a decade ago, office automation 
appears on the norizon as a chivalrous knight in shining armour (xvith a 
few casas, wheels, cogs, and transistors tossed in for modernization). 

The increase of clerical personnel over production personnel since the 
turn of the century has been in the ratio of t\’/o and one-half to one, 28 
Until recently the development of machines to lighten the v/hite 
collar vrorker's load has been over shad O’.vod by the development of devices 
to relieve man's back, instead of freeing his mind from the throes f 
monotonous drudgery, 29 The typev/riter, adding machine, punched card 
equipment, and other office devices vfhich are no;/ as common as the zipper 
on todays clothing, are a few of these past developments, 

"e can confidently expect that advances in automation in the 
office field will make it possible to supply types of information ’./hich 
have long been needed but v/hioh could not be economically provided. 
Experiences here may be likened somewhat to that v/hen punched card 

^®F, A, Lanperti and J, B, Thurston, Internal Auditing for I'anage- 
nent, (Hew York; hrentice-Hall, Inc,, 1953), p, 3, 

^^Hearings, op, cit,, p, 79, 
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equipment was introduced. The trsnsistor, the magnetic core, and the 
vacuiim tube will undoubtedly reduce the work of many large scale clerical 
positions. There is every reason to believe that the development of 
cheap and versatile electronic data-processing machines will not be 
accompanied by a major reduction, if any, in the number of office jobs. 

The development and introduction of punched card tabulation and accounting 
methods kis not displaced people. Instead, the longer costs and increased 
possibilities for timely information has made it possible to meet more of 
the demands for increased facts to guide decisiuns by .iiaerioan business- 
men and governments. Fercmita--e wise, the result of this along with other 
factors has been an increase in the proportion of the labor force in 
clerical occupations from about three percent in 1900 to t^velve per cent 
in 1950. 

Office automation, mr.king use of the high speed capabilities of 
electronic data-prccessing machines, will relieve considerably the massive 
paper-handling and processing problems of the Nation's businesses and 
off ices, In addition to this there ^^'ill also be an increase in 
productivity and quality control. 

It is highly apropos Cit this time to taka a look at this tool 
of automation, the automatic data-processing system. It can process 
data for statistical tables, payroll computations, inventory reports, 
accounting data, information on insurance payments and many other of the 
like, too numerous to mention, ’&,jor characteristics of the data-pro- 
oessing system are: 

'^^Ibid. '^^Ibia,, p, 583, 



SOlbid 
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1* It is automatic and self-secjaencing — this means that it can 
carry out long and varied sequences of operation vdthoat the need for 
human intervention* 

2* It operates at high speed--* tivo numbers ten digits long can 
be added together in a few ten- thousands of a second# It should soon be 
possible to build machines capable of adding or subtracting ten-digit 
numbers at a rate of 100,000 times a second# This high speed character- 
istic can be translated into great savings of time and oost# 

3# It has a ’’machine language” consisting of patterns of elec- 
trical signals that can be used as code symbols for numbers and letters 
of the alphabet# Since it is able to communicate by means electrical 
signals, it is able to translate information from (a) the hole-no hole 
code patterns on punched cards or teletype tape, (b) from impulses 
originating in modified typewriter keyboards, and (c) from records made 
on magnetic tape or wire# 

4# It is able to receive or transmit information automatically 
over any desired distance# 

5# It is able to make certain elementary yes or no decisions 
and to follow different courses of action in accordance v;ith these decisions# 
In processing records of checks that have been issued and cashed, it can 
be directed to compare the serial number of each check as it is processed 
against the serial numbers for checks against which a stop payment has 
been placed# 7hen the check is located the machine vmll deviate from the 
routine action# 

6# It provides for large-capacity data storage and for high speed 



selection and retrieval of information so stored 
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All of the above characteristics give the data processing system 
unusual adaptability to a v/ide variety of conditions affecting the v/ay 
data originates, how it is handled, communication of data from place to 
place, and processing to provide a variety of records and reports neces- 
sary to effective management 

The system providing the versatility and adaptability as enum- 
erated above consists of four principle parts v/hich should be mentioned 
and briefly explained in order to acquire a semblance of or smattering 
of knowledge concerning the ’Vhat'* and ’*how" aspect of the system* 

The first tv:o, input and output devices, are very closely related* 
They include equipment to read and punch paper tape or punched cards or 
to produce a printed page as well as ma metic tapes* The magnetic tape 
is normally a ribbon of metal or plastic with oxide layer that can be 
magnetized for the encoding of information* 'ost computer tapes are 
about one-half inch wide and can store 200 characters to the linear inch — 
this means that a seven inch diameter reel can store information equiv- 
alent to that v^hich could be recorded on about 200,000 punched cards*’^^ 
Reading or ivriting to and from these tapes proceeds at a rate of about 
1,500 ten-c'^aracter words e-^ch second *^^ These words can be read auto- 
matically from any distance over which it is practical to transmit 
electrical signals through wires, cables, radio or other communication 
media*'" In this respect it is quite possible for the next decade to 
see breakthroughs in automatic processing and transmission of vital 
business data beyond the imagination of mano,gement today. One company 

^^Ibid., passim* p, 588. 34n,icL, 589. 



•^6 Ibid 
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plans a data processing center in a part of the country where it has 
no manufacturing operation, to function as the hub of a vast notevork, 
assimilate information and then return it in analyzable form to the 
plants, central executive and district offices#^*^ Another possibility 
seen for large companies is to set up sub-collection points at strategic 
locations all over the United States# Information from regional plants 
and sales offices would be transmitted to these subcenters, and automat- 
ically be converted to data language on a computer medium# Much diverse 
information such as inventory, production and payroll data would be con- 
solidated and classified at the subcenter prior to transmittal to the 
main data processing center# Then at the main center, the data .vould 
be completely assimilated and in an incredibly short time, concise reports 
would be on executives desks#^® 

Internal storage on memory constitutes the third principle# 

Space is provided for about 1,000 to 4,000 ten-character units of infor- 
mation, including both the instructions to the machine system and the 
data to be worked on, at one time #39 

The fourth principle, the arithmetic-logical unit, is built up 
of circuiting that aocomplishos the deserved switching and counting 
functions necessary to select and read information to and from the input- 
output units and to carry out the operations of addition, subtraction, 
multiplication, division, comparison and the like#^® 

Although the present trend api^ears to be completely obsessed by 
the magic of automation, many firms are proceeding slowly, step by step, 

37’*The Fitful Beginnings of Office Automtion,” The Management 
Reviev/ , Feb# 1556, p# 126# 

^®Ibid# 39piearings, op# cit#, p# 589# ^^Ibid. 
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system by system, Rockwell l^anufacturing Company has used order 
processing in a single division as one of t'leir positive steps and 
found that it v/as possible to process an order in one day rather than 
the week previously required, The Dudd Compain/ in rhiladelphio, has 
begun to integi'ace icc s;yste..is, beginning with accounts receivable and 



billing, :oatgor.aei~r 'Vurd asid Corap^/iy’ s .'steu centers about computers 
use for flnaici?cl ccntrol and sales analysis , do Go.ti.;o:rfealth Jdison 
Compan/ of C’licogo, Illinois is utilising ^usoiaition for t' eir billing. 
They are insor.Iling on 1321 7Ci and onyoct tu process 1,000,000 accounts 



•=.ith it.i'-i The , J, ^talcy Company cf Decatur, Illinois is rapidly 
advo.noin" into the data pruccscir.g field vith payroll, se.les records, 
repair costs, inventory casting, rnd r. 11 control inventory reports. By 
o^anuary 1957 they expect to have all invoicing mechanized, dS' 



bn indication of the currert impact on paper work the nation over 
can be ndldly understood b the fa.ct that ”In business offices automation 
has rolled on steadily and so quietly thvt few people realize the manu- 
facturers cf business equipment has grovn to a ’ODjOdOiOGO industry, 46 
frices for the purchases of the automatic data-prcccssing systems are 
about 3 I’illicn or more. Prices for 'he sm.lier type rm'ge fr'>m about 
f 50, 000 to :£0C,CCC, 



4 lllum'.ger.-.ent Revierr , op, cit ,, o, 137, 4: 2lbid . 4 5xbiu , , p, 128, 

^4 .ddress by ...r, Crant Id. '.eir, 'Comptroller Con. tonws..lth, ddison, 
before ”avy Graduate Corptrollorship Class, d.-r, P, 195P . 

45L,c.tter from hr, I'-'Hliam '"'•>.it=', Issistant Crnt-rollsr, C, 

Staley Co,, Decatur, Illinois, iiar, 15, 1956, 

tom.it ion: Liberator of Labor," The idanagement deview, 

July, 1955, p. 456. 

4 7 'J V. V* ep o kb .*» 4 
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The ware services apoear to have an invaluable role in future 
office automation# Through advantageous useage of private wire faciliti-^js 
it will be possible to integrate functions and operations of every office, 
factory and branch of the business organization, regardless of geographic 
location# This would give complete, centralized and up-to-the-minute 
control of all information deemed essential to any profitable operation# 
The heart of such telegraphic comraunications appeors to be perforated 
tape# It provides a '’common language’* that can be read by electronic 
computers and other modern machines# Once the information is placed on 
perforated tape, no further manual copying or retyping is necessary# 

The information is transmitted, edited, sorted, routed, duplicated, and 
storod--all automatically according to a predetermined plan#"^^ 

Pfenagement and employees are beginning to realize that office 
automation is a wonderful thing but does not constitute a cure-all# The 
human factor in bu.siness not only remains but the dependence upon human 
skills and abilities in the automated office will be greater in the future 
than in the past. There will undoubtedly be greater opportunities for 
office workers under an automted system for they vail perform a greater 
portion of ’* bra inwork,'* being relieved of drudgery and purely routine 
work, thus becoraing an integrated part of management itself#"^ 

It appears as though one of the ma.jor areas of confusion and 
lack of understanding in the big sivitch to automation in the offices of 
private industrj^ emanates from the fact that the old school general 
accountant, whether he is a clerk or Vico President, is not trained to 

^^Duns Review and A>odern Industry, October, 19.;5, pp, 66-67# 

"^®** Automation and the "'Yliite Collar 'Yorker: Fact vs. Fantasy,’* 

The Kanagemont Review, April, 1956, p. 286 
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understand the problems or limitations of the data-processing system, 
'Management must I'c-think and re-train in this area to the utmost degree. 
An accountant cannot uffOx*d to bo a passive onlooker to the scene 
from the hit production "Automation,’' Developments in this field are of 
considerable importance to him from tv'/o rather important viev;-points* 

First, as an analyst emd intorpretor of financial data, he shoald he 
vitally interested in the quality of the tools used in producing the 
data he subjects to critical revie’«7 and scrutiny. Secondly, as an 
auditor, he should be quite seriously concerned with the possible impact 
the use of these new tools might have upon controls v/ith -which ho has 
been accustomed to have financial trane ictions surrounded, 

•Jlcctronic data-procossing equipment, if used properly and skill- 
fully, should undoubtedly open up new and fertile fields for accountants. 
Business information vd.ll bo handled ’.;ith the epitome of speed -irdthout 
human intervention. Although eleoti'onic machines will change prevailing 
methods of processing and recording infoivaation to some extent, the same 
need for control, and probably the same patterns of control will continue 
to exist. The use of electronic equipment will facilitate management 
decision-making by faste.f processing of data and will render possible 
the use of advanced matliematice.1 techniques in the operations of business. 
It is along these lines that the role of the accountant is most likely to 
change, wdth mathematics and statistics assuming greater importance in 
business preoedaros,''^*^ 



T/ill Business Electronics .Affect the Auditor's Work"? 
The Journal of Accountancy, July, 1954, p« 44, 
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.jjTcui'/jiQi:-. L.*DCRG ..jbacl:? 

.”>Tion tho terra automation first gained a firm grip on the thinking 
of the nation’s Labor leaders and top managoraant of industry, there wore 
nany controversial discussions and olaraours concerning tho future of the 
nations labor force. There v/ore those vrho forosav; labors future as a 
drab blaok prospect associated \vith bread and soup linos, vjhilo others 
depicted a bright gay future of raore pay, loss v:orking ho jrs and more 
leisure time away frora the noise and hub-dub of the factory, 

Hov<evor, there seems to be general harmony in tho thought that 
auto!T!Rtion is essential to the dynamic progress of the nations Goonoiay 
and tho continuanco of the days standard of living, John H, Rittenhouso 
writing for Tho Controllers Institute says "Automation is a potent force 
in our economy today, Benjamin F, Fairless in a speech before tho 
Greater Johnston, rennsylvania Chamber of Commerce said "There is nothing 
new about automation except tho word itself. It is only anothor littlo 
stop in the slovf and plodding progress of man toviard a richer, fuller 
life and a better, fx’eer world, "52 Fairless further pursued tho 

thought in saying that the only xmy vre can hope to aohiovo the fullest 
measure of eaploymont and a higher standard of living is through the 

51"Profit Manning Under Automtion," The Controller, Januiry, 
1956, p. 48, 

^^"’romorrow’s Technology! Raster or Ueirvant''? U ,S. anagomant 
Review, April, 1955, p, 210, 
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widest use of new and better maohinos Ke brought his remarks to a 



close with the reminder that ^*the day that o-ir economy stops grov/ing and 
changing is the day that our nation will have started to 

Walter Reuther feels automation can bring a four-day v;ork v/eek^ 
longer vacation periods, and opportunities for early retirement, as well 
as a vast increase in our material standards of living*'^^ Robert C« Tait, 
President of Str '^mberg-Carlson Conpany feols th .t '^e despero.tely need 
automation to maintain cur standard of living vrith the onrush of our 
population increase,"®® 

Control Engineering, in o^der to discover labors attitude toward 

automation, surveyed most of the nations important laho>* loaders, Follov;- 

ing are a few of the most sir^nificant coimner-ts : 

Mine Workers - We decided it is better to have a half a nillion men 
working In the industry at good v/ages and a high standard of living 
than it is to have a million v^orking in poverty and degradation , , • 
anything that man can do to take slavery out of the daily toil of the 
huma.n being is a con*^ribution tovrard improvement of the race. 

Auto Workers - • . . vrant to force automobile naxufactarers not to 

Tntr oduce nev/ msichiner^'' in slack periods, when it would cause unemployment 

Machinists - • • • machinists make the machines and are anything but 
unhappy about the trend toward automatic mochintry^ • # # unions v/ill 
pick up maintenance jobs where they lose production ivorkers. 

Packinghouse Abricers - President Don Mahon fears that nev; labor-saving 
machinerar wreoic ~socia.T havoc. He sees the i.ocsibility of all v;orkers 
being reduced to the s ^me pay level, which would destroy the incentive 
for personal improvement, ^’\*hen higher paying jobs nc longez' exist, 
the greatest single factor resulting in the independent and aggressive 
nature of the American v^orkcr will have been eliminated. 



So ibid ., p. 211. 5 4 Ibid ., p. 212. 

5 5;vashington Evening Star , Oct. 17, 1955, p. A-6. 
^^'ijashington I-ost & Times Herald, Oct, 19, 1955, p. 17, 
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Office •'^Jorkers - • • * is not concerned about so called labor-saving 
devices • I T”attitude is that where t’^/o employees are let out for a 
machine, tivo others arc needed to care for it* 

Oil ^Yorkers - It is inherently good to get more work done with less 
Tabor* This good can be translated into terms of a greater abundance 
of goods for everyone, less drudgery for 'vTorkers, shorter hours of 
work, and a generally higher and noro comfortable standard of living# 

Electrical Workers - Lets look at it sensibly. vVhy should we oppose 
cost re^ductTcn as principlo? '"b understand the facts of life in 
this laass-produotion society# But v/e think it is elementary that the 
social and economic development must go hand-in-hand with the tech- 
nological dovelopmont # • • our attitudes shoild be to v/elcomo these 
developments but to insist that the benefits bo distributed equally 
among the workers, the owoiers, and the public. 

In order to take a good common sense look at the effects of auto- 
mation on labor, we must restrain our emotional traits and view the sit- 
uation broadly# Expansion and more effecient methods of operating spell 
increased production# Increased production necessarily spells the blos- 
soming of enplojunent, from the supplies of raw material, the producer of 
the finished product, the transporter, and the distributor# The critics 
of automation in industry are much too prone to expand their thoughts 
and sights from the obvious narrow-gauge track upon v/hich they are operating. 
The opponents of technological progress cry *’mass unemployment'^ when they 
hear of a nev7 process that has displaced a number of v.rorkers# This in a 
sense parallels the ostrich with his head buried in the sand# The economics 
of automation are not quite that simple# If these loud voices would take 
into account not only the increase in indirect labor, but also the increase 
in employment made possible by expanding and more efficient production, 
their voices might incline to drop a bit# although the labor required per 
unit of output declines, more workers v;ill be needed to supply the increased 



^*^*’Union Leaders Look at Automation,'* Maragorrisr b Review, op# cit#, 
pp# 231-222# 
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output demanded in an automated economy* 

Automation has created nev/ jobs even before its machines have 
wiped out old jobs* l^ost people are aware that technological progress 
always creates more jobs eventu<ally thp.n it destroys* The big worry is 
the time lag-, or the period during which men have no ^.ork, between old 
jobs and the nev;* Such a delay was in existence during the first indust- 
rial revolution^, hovrever, this situation doesn't ap ear to have any basis 
for rearing its head in the present trend to avztomation* As a strong 
exa nple in stressing their pointy one new industry has already evidenced 
itself in America* There are novr more than I^OjO companies engaged either 
v/holly or partly in the manufacture of automation equipment* Their aggra- 
gate output in 1?55 totaled more than ’^3,500,000,000 and the industry is 
one of the fastest growing in An^rica*^^ 

Today the active labor force is 41 per cent of the total popu- 
lation and, except for war years, it has been 41 per cent for the past 
thirty or forty years. !^ow if vre project this idei to 1975 v/e would 
get a labor force of 90 million or 41 oor cent of 320 million population* 
However, taking into account economic patterns and age distribution the 
1975 active labor force 7/1.11 be subv'^tantially reduced to about 36 million 
or up 22 nillion from the pres^=>nt ^‘4 million* This figure could be as 
low as 73 million* '^reject our labor needs to 1375, 78 to 86 million 
w'orkora uill not be enough unless more automation than v/e can now fore- 
see reduces the need -^or worker 

•^ ^Colliers , op* cit *, p* 42. 

C Q 

Automation Means to /unerica, ' The Management n.e/iow, 
Hovember, 1955, p, 775, 
eOibid. 



Cur taridard of living has increasing; at the rats of 2.G5 

per cent sircc ICiO and :ie certainlj'' expect a cortinuation of that rise 
as our mininun objective# Dy 1C75 v\r© vdll have a ^ross national product 
of 0^58 billicxi. Dy 1C75 each . orker v'il*’ be r-rocIuc5.ng C'lO^lTO \;cr*^h 
of goods and services per yesr sc, ae ;’ill need C4 million ?rorhcrs to 
produce 0853 billion of goods ond services/*’'^ 



Tine rugozine h id this word 
living end labo^u 



rl ut car e xp rnd in g r^.ondard of 



. • # U. 3# Basinessnm bu''31y ir.^-talled ne r push button machines 
to produce everything from auto engine blocks to electronic printed 
circuits# To make caibon. dioxide, Li-^uid Carbonic Corporation spent 
>1#5 million for a new completely automatic plant in Oakland, California, 
in v'hich b. o ^.igllly skil'^ed teohriciar^s produce as much us as formerly 
turned out by fifty men# At the start of 1955, such automated factories 
wore a grea'; * to U# 3, labor leaders, who feared vride-spread un- 

employment. But as they took a harder look at automation, the fears 
began tc f do# If tho h, S# standa:"d of living keeps expanding, as 
everyone expects, the great problem "vill be a continuing labor shoatage#82 

Automatic devices have speeded up the consumption of new products 

and liave benefited labor v/ith a shorter v7ork week and higher pay# In the 

canning industry the time to cook com for canning has been reduced from 

thirty-seven to seventeen minutes due to technological advances and ohange#83 

Power-driven machinery is perhaps one of the most obvious of all 

the factors that contribute to increased production capacity# v'7orkers 



who have the assistance’ of such aids can produce more than w'orkers who 
have only hand tools and human power* The operator of a huge power shovel 



6ir^. ("ca renajudei" of article for noro statistics on labor 
shortage in 11? 7 5. ) 

Jan» 9, 1956, p. 79« 

^'^Laoture by Dr, ^loward Stier, Director of Sto.tistics, /naerioan 
Cannars assoo. before Mavy Postgraduate Conptrollorship class, ?eb, 16, 1956, 



can move moro ^’t than cr.n a v/or^cer vdth a spad ^* Svon co’mtin^ the man 
hcurc thct font into nihin^; the pevrer shovel, the 'amount of dirt movod per 



nan hour is '•■rcotcr. 
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Tho I-'crd 'otor Conprry heliover, that inr;-':e''d of e.dverrely affecting 
c..iploymont, autc:nat:cn ha- orce :,cd hetter jobs, -’hile at the s-.r.e time 
nahing them safer '.r.d easier, -"hey do not share the apprehension that 
increased u; o of autorv ', icn equipment nay throvr theus-.ndr of people out 
o-f* r.-o-^k or otiicr.a.so displace the cconory'. ’Without auton^tion in the 
steel, chemical, refiair-^, f-od processing and cig-^retto industries there 
simply mould not to enough of their products fill -ur no'-dc, and cer- 
ta-nly not at pi-ices v'o could a^’fo’-d to pair. The -ro'-'th of o”.tom,ation 
should cause nc more th-n a qr-dual shi-^^t of emploq'mont, a s>hift compar- 
able to ohat from bacl-mard industries into nem and groiving industries* 

The most significant featu>-o of any shift is that much of it fill be from 
laonial la.bor to higher shilled, bettor paid, s'^fer and more interesting 
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To brinj thic diicussion on labor and autoination to a close, I 
shall a 3 ain use ’''^alter Rsutlier rj?.d the Ford :!otor Company as subject 
matter* fir* Routher and a Ford Vice Presidont ’"oro tourin'** Ford auto— 
mted engine plant in Cleveland* As they walked past hu^e self-operating 
tools thab bored cylinder holes, positioned connecting rods and bolted 
do’vn manifolds, the Ford Vice President joked: ’*Y oii not one of 

these nachir.os pavs duos to the Reuthor replied: ’’And not one 

of t>iem bujrs now Ford cars, either,” 



' '^Philip '.’ernette. The Future of jVmerican i^rosperity, (iJew York: 
The MacMillan Co., 1955,)p.’“T7; 

^^Rearings, op* cit*, p* 58* 
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AJTO;'-.l/iTION: FlAJJACi^L'ENT »S HEADACHE? 

A short while after mechanized artillery vras introduced into the 
British ground forces, a group of visiting Army persons were observing 
and studying the new techniques • 7/hile v/atching several of the units 
firing in accordance 'with the new mechanized equipment system, the group 
noticed that each unit had one soldier standing alone several yards to 
the rear of the artillery. This lad seemingly appeared to be firmly 
holding something with both hands* "^hen the group questioned their 
escort concerning the role of the soldier in relation to the rest of the 
unit, they received the follov/ing ansvj^er ”0h yes, v/ell you see, under 
the old system he always held the reins of the horses 'vhile the guns 
Y/ere fired and now that Y/e are mechanized v:e haven’t been able to find 
another position for him. ”66 

Although this story may seem somev/hat ridiculous it nevertheless 
points out one of the many top management problem areas brought about by 
the onslaught of automation in business, both in clerical and production. 

It is rather obvious that management must plan and re-plan, think and re- 
think, and quite carefully consider every possible problem and complicating 
feature possible prior to making the big leap into automation as it is 
presently knovm. Management’s decision today no longer concerns v/hether 
or not to automize, for automation has become basic to meet cOTipetition in 
every field. The successful management and competitors are those who plan 

66prof. Carl Clev/lon, lecture before Havy Graduate Comptrollership 
Class, Geo. Washington Univ., Feb. 16, 1956# 
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their automation^ 

Top manajement interest and support is needed even in the mutual 
research phases of planning and installing an integrated data-prooessing 
system, according to a recent Controllership Foundation report, v/hich 
analyses the experience of the Port of Kew York Authority in conducting 
such a system analysis ♦ The program was instituted to revievr the acooount 
ing and control requirements involved and to establish procedures to 
assure the most effective use of the new equipment in the system installed 
Although the research pertains only to the data-processing system, it is 
indicative of the planning and thinking required bv management# Some 
basic lessons derived from this particular research program are: 

1# Research and planning must have the support of top management, 
and one or more key executives must acquire a knowledge of basic facts 
about electronic data-processing# 

2# The object and scope of the research program must be clearly 

defined# 

5# Responsibility for the program should be firmly established, 
and adequate authority, staff and resources assigned# 

4# The personnel for basic research and planning should be care- 
fully selected# 

5# The program should not move too fast in any specific direction 
initially# 

6# The first objective should be to re-phrase the company’s 
accounting needs in terms of processes and data requirements# 

7# Requirements should be flexible to give the company a wider 
range of choice based on the gains expected from the new system# 
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3 4 In the pro-installation phase, the experiences of other 
companies can provide rruny valid short cutSeS? 

Antoiaation shows promise cf bcoouin^; an extremely powerful 
instrument or tool in the future. Proper useage v;ill deteraine avhother 
seme manufacturers remin potitive or cease to exist. In this re« 
spectf can so.y that the degree of automation in w*, manufacturing pro- 
cess will be deteiTTiiiied by the maximum profits to oo realised over a 
reriod of 



Planning for automation, ro3a:'’dless the size of the industry, 
or tha size cf the function to be auionisod, or ’vhether i'"' bo now, next 
week, cr next year, is without a doubt the first and most important step 
in the change-over ♦ Haphazard plaruiing may load to conditions of exces- 
sive inventories, high manufsic taring costs, or inadecfuate capacities. 
Comprehensive pl<anning by integrating marketing, engineering, and finance 
programs with manufacturing is the l^ejuiote of maximum benefits from auto- 
mation, To dwell further on the mutter, the extent to which any enter- 
prise adapts the automation ap*:-rca.ch to inianufacturing depends upon the 
naximuin profits to be expected for a deti^rmined period of time. It is 
a result of determining the total revenue and selecting the combination 
of manufacturing methods that produce the desired volume of goods at the 
lov/est total price One has onlj’' to look at the trnnendous profits 
realized by the leaders of tho autonotiva industry in the last t :o ye rrs 
to understand the profit ootentnal aTforded by present day n.uoon tion 
to Detroit. 



?^nagement Review, A’^ril, 1956, p, 286, 
^ ^Tho Controller , op. c it., p. 22. 

®^Ibid . 
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Dr# Vanrevar Bush, President, Carnegie Institution of IVashington 
in his testimony before the Congressional Hearings on Automation and 
Technological Change stressed several points applicable to management 
thinking and planning on the problem of v;hether to or not to tarn to auto- 
mation# To lower costs of production wuld naturally be a strong objective# 
Another is the increase in reliability of the product, process or system# 
Bfetchinory always does as it is told to do whereas a human operator often 
makes mistakes* 'e also find that after the installation of automation 
a given industrial production operation experiences a decrease in flex- 
ibility, and thus, increases the costs of a change-over# In this respect, 
it v/ould seem, then, that as the larger companies increase their ovm 
rigidity, they open opportunities for smaller companies to operate by 
reason of their flexibility. Dr. Bash feels this is a very important 
point '’for I have long felt that our primary reliance against undue con- 
centration of industry in this country lies in the continued advent of 
a nev/ small, aggressive industrial units#” Automation may lead to in- 
creased size and relative proportion of production of large units, it 
also has important effects in the other direction#*^^ 

The Lester B# Knight and Associates, a management consultant 
firm, in a statement submitted to the Subcomuiittee Hearings, outlined 
the basic economic conditions which compel the rise of automation# They 
listed three conditions: first, the grov/th in purchasing po7/er, XThioh 

has, of course, increased the size of the market; second, the development 
of operating problems emanating from the increased volume; and third, the 
forced reexamination of old products and processes in order to survive 



*^^ilearings, op# cit#, pp. 614-S15 
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as a result of the development of new products and processes# They fur- 
ther observed that management becoxrtos interested in automation and it 
becomes feasible only when one or more of three conditions exist# One, 
when the current capacity for a product or service is exceeded by present 
and forecast demand; two, the overtaxing of present methods of accomplish- 
ing work; and three, *.hen sales volume is notably affected by competition. "D. 
Under these conditions managoment must take action leading to continued 
business success, or face the possibility of a crumbling retardation# 

Competition, as wc have seen, forces automation from the manage- 
ment standpoint# A business manager must use every resource at his dis- 
posal to keep up the volume of goods sold by his establishment# For 
every item he produces from the market, ha has competitors a plenty, so 
his most serious and difficult problem is how to keep the customer coming 
in the door# He must offer the product at an attractive price, with the 
best quality he can apply at this price--and hope that he can keep selling 
more# He must keep his prices as low as possible by introducing v/hatever 
methods or practices he can# Business survival makes it necessary to re- 
duce costs by increasing production effecioncy# This is v/here automation 
steps on the stage# Increased productivity at lower costs 7/ill enable 
the manager to meet old and nev/ progressive competition in an adequate 
manner # 

A simple view again comes from the Hearings# If marketing shov/s 
that by reducing prices the volume of products sold can be raised, and 
the fellow with fov/er dollars to spend can be reached, then the management 
begins working on costs# In the search for cost reduction methods, they 
turn to automation #"^^ 

71 



Ibid#, p# 637 



'^^Ibid#, p# 372 
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Mr* J# J* IJaxico, President of Studebaker Packard Corporation 
feels that automation does not present a major problem for the small 
producer in the automotive industry since, in his opinion, a relatively 
small volume producer in an industry as large as the automobile can use 
automation effectively* The problem of the smaller producer is to secure 
and maintain the sales volume needed to permit enjojaixent of the advantages 
of automtion azid to create the earnings necessary to make the capital 
investments required for the purchase of automatic facilitios,*^^ 

To further amplify the point that increased competition and the 
desire to keep costs do^*m have led to automation and increased produc- 
tivity to v/ould bo possible to cite many examples of various industrial 
activities. Ho^/evor, r:o certainly should not lose sight of the fact 
that there must be a mrket for the product* So much money is invested 
in the automation tool that the plant manager must keep it at vj-ork for 
automation is most profitable at full production. The Standard. Pressed 
Steel Company of Jenkintov.ni, Pannsylvania installed a ,.>140,000 automated 
furnace in its bolt factory* The furnace could be operated by one man 
instead of five* It boasted production 1S3 per cent, but unless it kept 
running continually it vms not profitable* ^ 

have seen what factors tend to compel automation and the 
conditions which should exist prior to the final investments. How it 
is time to determine whether or not management should make the temendous 
investment necessary for automation. The ^/anagement Review lists six 
factors that should be considered and investigated before any attempt is 
made to set up an automation program. 

73 



Ibid., p. 417 



74Time, Mar, 19, 1955, p. 98 
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”1, ^InalysG plant and building ... the bailding should in any 
caso bo suitabio lor straight-lino production and should permit to 
voluno production that is anticipated in the noxt decide and 
beyond, , , . 

2, Analyse prodiction , . . over;/ effort should be made to koep 
production morG s fcabTe and uniform throughout the year, ... 

3, juialysc the labor force. It is important to consider the quali- 
f icdtiohs and dapa'bil itie's of the -.vorking force, ho the .workers 
can be adaptod to or trained for automation, and perhaps most 
important— tho attitude of workers ana anions toward autoiaui,: on. 

It is nanagonont 's responsibility to condition sraployoos for auto- 
mation and to explain its advantages, where woidccrs .'ill fit into 
tho program, and ho-w they will benefit from that progro-m, ... 

4, i'jialyso oroduotion and labo r costs* 

5, Analy se Capital. Tho trend of tho co :pany'c fina:.'oial hoalth 
should bo piotte'3” over the past years 'with uarticular reference to 
manufacturing costs, earnings, and the trend of I'jserve finds, 
ivhich can bo a major source of capital for an automation dovolop- 
ment program, , . , 

6, Analyse \uur futura, .o company can or shruld embark upon any 
automati on progroia viithou t carefully considering whether demand for 
tho present product is likely to incrcaco, v.'hcther nov; or substitute 
products may be expected to provide new competition, or whether the 
product may just naturally becomo obsolote,”?^ 

For managaraent, then, it can bo said thut automation poses tho 

problem of adapting to neiv concepts and not methods of production — 

concepts and niathods that require a conploto ''rethinking' of the purpose, 

as well ac tho organization, of entire production procossoa.’^^ Ind strial 

automation brings new/ problems as v'sll as new solutions. In r,vmy cases 

redesign of products, prooossing methods, and mchinos must be accomplished 

in order to harvest all the fruits of automtion. In order to do this ive 

must, "rethink" them all,*^'^ 



. i-utornation rlanning," Tho managemont Review, 

August, 1855, p, 574. ^ 

'^^Coll iers, op. oit ., p, 38, 

'^"^Hearings, op cit«, p, 17, 



t 




Melvin L* Hurai v;ho is Senior Coxisultant^ Operations Research 

and Synthesis Consulting oenrice of General :,Rieotric lists four potential 

advantages of automation for management which providers a well-balanced 

conclusion for this chapter. They are; 

’*1, Increased productivity^ an important tool in a competitive market 
and an^rmp'ort'aht’T'actor for the future of the wide predictions of 
shortages of labor continue to beoone more of a rovality* 

2* Uniform q uality ^ 

3* Bettor control of the flov/ of production^ as a result of rigid 
ineoTianio^r sequerToing hum^ or vsrhiin may only be 

applied at the input end or to the whole system* 

4. Reduced running costs, which come as a consequence of the other 
facTors abo^veT'^^® 



Reviev/, 



*^®'*Decision Making in the Age of Automation, Haim*ard Business 
Se.;t*-Oot*, 1955, p* 52* 
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Automation is progressing quite rapidly in government as well 
as in private industry# The same problem pertaining to manpo-;70r5 plan- 
ning, rethinking, and capital investment apply to the govornmental side 
of the picture concurrently v/ith the industrial side# Capital investment, 
perhaps, is not quite as obvious to some as it is to the government career 
people. The taxpayers and the Legislative and Executive Branch of the 
govax-nment serve as the counter part of the stockholders and Board of 
Directors on matters pertaining to fiscal expenditures and financial 
manageinont# Any advent into automation for governmental agencies must 
first bo thoroughly planned, completely justified and then vmolohoartedly 
approved by the agencies top management (Secretaries office), the Executive 
Branch (Bureau of the Budget), and the Legislative Branch (Congress)# 

This chapter will concern itself only with examples of automation in 
government with no further amplifications on problems and inv^thods# 

The Census Bureau is now using tavo mechanical brains, Univacs, 
for various studies# In late 1955 the machines vvere given the job of 
figuring out what business looked like in 1954# The job was done in 
three v/eeks* This v'rould formerly have taken 200 to 300 employees using 
adding machines and other mechanical computers #*^9 

"^^'Vashington Post Times Herald, Oct# 19, 1955, p# A-20* 
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.kz. '\uhorPAtic h'xrricano '.vcather station that can be parachuted 
into the eye of a hurricane to r idle back iata on vrind speed and dirt>ction, 
barometric pressure^ and air and ^vrater temperature is being developed 
jointly by the Bureau of Standards and the It is expected that it 

vrill be giver a full scalo tryout during the 1956 hurricane season. It 
has a ran^e of 500 miles and can be used to nonitor hurricane breeding 
grounds as i,fell as to report v.’'eather from inaccessible v;ater areas# 

Coded reports arc sent every two hours and can be picked up by any shore 
or ship receivers within its range #®^ 

SA.GE 7/hich is ^‘semiautomatic ground environment’* has introduced 
automation into our countries defense against sudden aerial attack# 

Sage is an electronic brain capable not only of suppl 5 d.ng instantly 
accurate details as to the strength, nature, direction, speed ixnd alti- 
tude of an approaching enemy air fleet, but of organizing and directing 
our counter attack » By pushing a button, the human director can put in 
motion a concentrated interception strike, rath the autoxpntion device 
actually steering the piloted planes and unpilotsd missiles to the correct 
point# Pilots just go along for the ride, of course, they can launch 
their air-to-air missiles against enemy aircraft if they choose, other- 
Y/is6 Sago v/ill do the firing for tham#^l 

A rocket-firing electromechanioal brain has been developed for 
the ■^'Tavy Bureau of Ordnance to direct the distraction of ground-troop 
concentrations ashore from a shipboard Installation. 

^ ^Ibid ., Jan. 27, 1956, p. 56# 

^ %ashington Evening Star , Jan. 23, 1956, p# A-8# 

^^dJavy Times, Feb. 4, 1956, p# 40# 
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The Amy unveiled the "Missile Master" in March of 1956, 
explaining that it xvas a completely electronic control system with 
a "robot brain" that v^ill control the direction of the NIKE defenses 
of the Tashington-Baltimore area. The manually-operated centers v/ill 
be closed and a complex mass of radar screens, IBM machines, stock- 
market-like electric "tote" boards and mysterious mechanical memory 
boxes will take charge. The Missile Master is an electronic brain that 
detects enemy aircraft and missiles, and controls and coordinates the 
fire of Amy NIKE missile batteries against such enemies.®^ The Treasury 
Department and the General Accounting Office are installing s ix electronic 
machines to process government checks. The high speed machines will keep 
track of 350 million checks per year by processing and reconciling them 
after they are paid. Under this system when a check is issued, essential 
facts will be fed into the machine, then when the check is sent to the 
Treasury for payment it will go through the machine and will either be 
verified or throrm out as incorrect. They can handle 1,500,000 checks 
a day,®^ 

Top Government agencies are readying a study of SAGE as a possible 
solution to the Nations crowded air lanes. Sage, applied to civil air 
traffic, could possibly remove the inevitable lag in aircraft communi- 
cations between control tower and plane, would be able to space aircraft 
avoid mid-air collisions and eliminate the danger and congestion of bad 
weather flying. It is believed that Sage could be used by civil aviation 

®3”ashington Post & Times Herald, Mar. 24, 1956, p. 22. 



8^ Ibid., Oct. 15, 1955, p. 16 
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to help sort out and properly distributo the oonplox and teeming air- 
craft picture on civil air lance* 

The I*a*'?'y Departmont has converted 85 per cent of all the compu- 
tations involved in processing xhe departmental civilian employee payroll 
to a medium siae •.^lecti'’onic Data-- rocen sing ^/^achine® The system enabled 
employees to be paid t’vo days earlier at no additional cost. 1 study is 
currently being conducted r.-ith the vierr to\7ard converting all ti'^e :md 
leave record-keening into an integrated data-processing system. This vrould 



eliminate manual costing to leave rocord-o'^rds and provide current and 
accurate infcrma.tion for leave administration and planning purposes* Kany 
other such utili^iations are planned in the future. The Naval .Ship Yards 
at Puget Sound and Portsmouth are also installing :iTK5dium slae chines* 

At ihiget Sound it '-rill bo used for payrolls ^ force distribution reports ^ 
labor and ma.uerial coot distribution^ production control and scheduling 



and scientific computations# At Portsmoutli it will bo used for payroll 

and other fiscal accounting v;ork*86 

Captain J# B# Ra^YlingG^ Comptroller^ Puget Sound Naval Shipyard 

speaking on the installing of the machine at Puget sAid 

“ * * * I should like to state that is is not our contention that the 
IBtvI 650 is the only electronic data prooes^'ing machine th-'t -will satis- 
factorily handle the 9,ccounting problems of Naval Shipyard, nor do A=e 
claim that it is a final ansiYer to the total, job of data processing in 
a Shipyard* ” e so stated in our original justifio-atior of t.his equip- 
ment to the Bureau of Ships* e do feel, however, that our original 
selection of this eq^^ipment was the only proper one at the time and 
that our successful completion of every test to date has proven the 
feasibility of using this enuipment* ‘''s expect to save enough from 
the pay-roll timekeeoing and bond acconnti.ng applications to pay fer 
the monthly rental of the maohinc, .^avinp^s from further applications 
will be clear profit*'^^^ 



^ ^'Vashington Sunday 3tar , Fob. 5, 1956, A-1# 

^SNa vy Oo mptro ller Reviev; , April, 1056, p. 3* 

Address bv Captain J* B# tav^lings presented at the Bureau of Ships 
Comptrollership Seminar, ban Francisco, California, iW, 1', 1956* 
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CH\PTER VIII 



\UTOMnOVi IT BS CjrCLUDGD? 

Since 1940^, ^> 28 faraors ha'^^e vanished fron ths scop.e^ 

'Miere did they go? In 1940 there •’■’'rere 8588 : 5^324 faraers. Today only 
65505 , 000 . Farm help of a different sort has taken their place. Tractors 
that save toYO billion mn^honrs a year; mechanical piolcers that do the 
work of forty men; grain comb" nos that OT>t labor 85 per cent nal:o up part 
of the millions of mchinec that help todays f^ver farmers produce 40 per 
cent more crops and feed 30 million more /Inerico.ns, Today's fanner is the 
most mechanijjied farmer in the v/orld.88 

In the laf^t ten years fam productive. ty hon increased between 
forty and fifty per cent, or roughly, more than t\Yico as rxpidly as 
productivity in the factory, ''"e have hoard of autoiaation in tlie factory, 
but where it has really changed the employment situation is ’’dovm on 
the 

Since 1940 the number of tractors on U. S. farms has tripled to 
four and one-half million; corabinos have increased 400 per cent to 
950,000; corn pickers up 500 per cent to 640,000; harvocters 100 p r cent 
to 170,000; hay balers 100 per cent to 393,000; and milking nachinos from 

^^The Saturday evening Post, Riar. 24, 1956, p. 103. 

®9‘^Wanted: Ten New Jobs hhrery Minute,” Duns Review & .modern 
Industry, February, 1S56, p* 42. 
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212,000 to 800,000 • Farmers had invested $3 *2 billion in machines in 
1940 whereas in mid 1955 the investment reached vl3«7 billion with 
millions being added each month* T'.vonty years ago a U* d* farmer raised 
enough to feed himself and ten others, now, with the aid of farm automation 
he is able to feed seventeen others, in spite of the fact that over tivo 
million have left the farm scene 

The only reason for describing the farm situation in this con- 
cluding chapter on Automation is to vividly stress the point that auto- 
mation is and will bring about changes in our day to day living, in the 
way we do things, and in the economy as a whole* Automation vdll bring 
about tremendous chaiigos in our business and manufacturing practices, 
just as the development of mechanical devices to assist the farmer 
brought about, and is still bringing about, enormous changes in many 
phases of agriculture* The increase in the efficiency of the farmers 
means we can no\v employ more people in the production phase of industry* 

In the early 1800 *s about 75 per cent of our v^rorking population were 
employed on farms* 'A'e now have only about 10 per cent of the vrorking 
population on farms — its not too difficult to vision the predicament v/e 
would find ourselves in had it not been for automation on the farm* 

'Ve are somev/hat near the limit of both productivity and precision 
obtainable with manually operated machines* In order to provide the neces- 
sary increase in output (for a population of 220 million by 1975) and the 
closer tolerances v/hich articles of the future will demand, it seems im- 
perative that the breakthrough to automation occurs as expeditiously as 



Q^Time, Aug* 4, 1955, p* 03 
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poGsiblo. Ths faster wo can do so^ the more rapidly v/e v/ill reach our oh- 
jcctivoG* is a Jtomition conbinussj we can expect to fitness additional 
evidence of a prooess which is characteristic of ali hif^hly productive 
econoiaios, a great increase in the demand for servioos and in the amount of 
people engaged 5n ths sor'vice ir:u(HS ^riec . Ac on econoray becomes more pro- 
ductive, there is alwo.vs ^ movement of peoplo from, the arduous tasks toward 
the procersingj distribution, and service inaustries 

Autonation is more than just machines, however complex* lo is more 
than cleotronicc# Successful atJ.tomation calls .for a balanced organization* 
of methods, m^^chices, ond manpower designed to fit the pattern and needs 
of business. Labor, mmagement, and government mast vfork together to make 
certain that sutorneJion will be a stabilizing and not a diotarbing element 
in our national aoonomy* 



.* V, Astin, Oireotor, National Bureau of Standards, sums up 

the 77^ole picture of autcimition fairly well v/ith these words* 

^ttutomation is not new* It is tlie natural outgrowth of soiontific 
research .-.nrl development in the field of msohanl zatlon, ?.!t is new only 
in the sense that rec.nt arjvances in the field of electronics and com- 
munication can now be apr.lied to mechanization, rind just ac previous 
advai.ic 0 s in mechanization have helped to further our civilisation and 
to increase our productive capacity, so automation offers promises of 
even rrsater b«^nefits* 



-Autonation nakes use of high speed capabilities of olectronic data- 
processlng devices and com.puter 3 * ihose ne de;;rices promise to sexnre 
society in several ways* They vidll be effective tools for increasing 
prod uct.ivity «^nd for production control. They ..ill relieve considerably 
the laasr.ive oap-.r-handling and processing problems of the Nation’s bus- 
iress^o ond offices. They will be high-speed sorva.its for che efficient 
management of complex organizations, such as hoveriisuant xl agencies* They 
offer to science and engineering a magnificent to.)l for uiidortaking scien- 
tific problems which were hitherto impossible because of the length of 
time required for solution* • * * is v;e groiv, we ii.jzo ana more 

complex* Continued research helps us to oooe with "chis compiexity*’*^^ 
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